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variation that has accumulated over many thousands of generations,
however, reflects not only the environmental conditions to which that
population was exposed but also the mutations that have been re-
tained in the gene pool.

An important consideration in conserving genetic diversity re-
lates to the extent to which mutation is a factor in maintaining and
creating genetic variation over time. Selection responses in livestock
populations may continue in part because of genetic variation con-
tributed by mutation (Enfield, 1988; Hill, 1982; Hill and Keightley
1988). Testing the value of new or newly recognized mutations, how-
ever, can be time consuming. In contrast, previously existing muta-
tions in the population presumably have already been studied and
may be of greater value as a genetic resource.

Genetic Drift

Genetic drift refers to the random changes in allele frequency.
When population sizes are small, random genetic drift can lead to
loss of alleles owing simply to chance, particularly if they are present
at low frequencies. A practical consequence is that the number of
breeding individuals maintained in a preserved population must be
sufficiently large to avoid the potential for decreased genetic varia-
tion resulting from genetic drift. Guidelines for the number of ani-
mals required in breeding populations to minimize this risk have
been discussed (Smith, 1984b).

GERMPLASM USE

Management programs for genetic resources are influenced by
the ways in which genetic diversity is used. In general, germplasm
use follows one of two patterns. The first pattern pertains to pro-
grams for industrialized stocks of poultry, pigs, and dairy cattle, which
occur primarily in developed countries but which are also being ag-
gressively marketed for use in developing nations. The second is
more appropriate for grazing ruminants worldwide and is generally
applicable to any stock maintained under extensive conditions.

Industrial Stocks

The development of industrialized stocks of poultry, pigs, and
dairy cattle has been predicated on the ability to achieve uniform,
high-quality conditions in a production environment. When achieved,
this environmental stability means that minimal selection effort is